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(54) SPREAD SPECTRUM CLOCK GENERATOR AND ASSOCIATED METHOD 
(57) Abstract: 

PURPOSE: To generate clock signals for driving a microprocessor 
. or other digital circuits at a relatively high frequency and to reduce 
the spectrum amplitude of EMKelectromagnetic interference) 
components measured for a relatively wide band width. 
CONSTITUTION: A clock circuit is loaded with an oscillator 15 for 
generating reference frequency signals and this enlarged spectrum 
clock generator 14 operated along with the oscillator so as to 
generate spread spectrum clock output signals provided with the 
EMI spectrum components of a reduced amplitude and a 
fundamental frequency at harmonics of the fundamental frequency. 
Then, the spread spectrum clock generator is loaded with a clock 
pulse generator for generating the series of clock pulses and a 
spread spectrum modulator for frequency modulating the clock 
pulse generator so as to broaden and flatten the amplitude of the 
EMI spectrum components produced by the clock pulse generator. 
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40 



-25X - OX ft WO HO 3§ 1 »K<Oli^HTIfitt -F, (- 

x mm \zmv< &-3±.m\z -f, (-x am) k« l 
<, /«ti>^o. 2sx - sox mm<Dr$<Dms&m<D®& 
\zTm\z f, (so - x am) \zmi>< Ri±m\* f, (5 so 



0 - X MM) tC^L<, ft***-?. ^ 4 ^PgCD^^fCT 

k« -f, <x mm - so) K:»L<i.^±Btt-F, (x m 

m - 50) 19*313 te«0^ n y^ElK. 
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100%[ % fg^fi 

-25x - ox am0>M4>m i &m(D&&izTm* -f, (- 

X M) td^L/< J.O±JKte -F« (-X AMR) \zmis 

<* tz&frL 25x - 5ox nM4>rsaoJB3*iB0>a« 

fcTlfite F< (50 - X MM) (C^L< fi^±PMte F, (5 
0 - X MM) fc*?b<. te&fr-D* f& 4 ^PScOii^{CT 
PSte -F, (X MM - 50) IZ^L < E.-3±KH-F, (X m 

m - 50) if # e 3 fctB^o^ d y ^ msSo 

[H*317] tteojqaKRXIH^R». F & C^^Tl 
2 ^Pltc^^^n^Jl^lt^^coft^ (XAM) 

T, dd-cme<OFi ttlOOX[0.45(X i^^/25) J + 0.55(X 

M8S/25)] (C^b<> f Ctti -25X-0X ft^Or B 1(D 
Jg 1 »K<0«^»CJB«tt -F* (-X AM) (C^U<, 25X 
-50X ffl«fl!>HI«)||l3»PB©»dfc»«»i Fs (50 - X 
MM) K^L<* ^1 4 ^(Dii^C^ttte -F s (X MM 
- 50) £4? 1st*, »*13l:EiO^P7^®K. 

8 ] mlfBO^ p ^ ^7 • /^^tlSfRlitta 

d y # . jHy^nibT^s, n^n 3 \ztzm<n>7 □ 

9 ] metDMfc»«IH^&ttffie<0teffi a 4 v 
[ffijftxil 0] fii!82o«SS«»fSlifflI«ao(!l:ffip 

[it^Jii n we<oM»»aw^att«i5oo"7-f ^ 

p»*»<OMM*W"T SMMtttt^SIB ATfiae©^ □ 



( 

3 

U£>, m#mZ\Z&®.<D2 Uy £?[5]8. 

[m&mi 3] M^^nrcH^^m^^F^ (emi) 

9 □ y ^0^T$)oT > 

g#J^&&<hM^2n7cEMi;*^ K;i,f&#£g*Ji& 
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-^©rt«C«JBtt*»©«JB (%^#)) 0^--fe>^ 
[» 5 3 

ioo%[ % p ^ iod j, 

10 Q%[^||^^; 
-25% - OX jg«B<Z)Pao» 1 *RBO«^»cTIStt -F, (- 

% mm) < R-o±mz -f, (-% ji#d ic^l 

25% ~ 50% ««a<oraoig 3 mRows^ 
\zTm\t f, (50 - % mm) \zmi^< R^±m\t f, (5 
o - % mm) izmi,<* &&t^, ^4^^©i^ci 
pgti -f, (% mm - so) tc^L< e.^±rs«-f, (% n 

#j - 50) fc^blK gfiffi<&J&#*8W^©«:««fcbTU 

7c ±PR <h TPS tc & o T £ n x > ^ □ - 7<D ftg&tc 

bTJ^l£3&<I^^#c<2^---fc >^-> ? €:W-r*raWtt« 

Of-S^Mlt^T, Sg2&PIfC;ttbTitU^^£>tS: 
S£ftfc±Sfite#K:S?bHF, KfeoT7£/££n 
[f& 7 ] 

1 % Period ! 

100% l- 25 J ' 
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[&8] 

xoo%[ % ^ iorf f: 

-25% ~ 0% ffll«<0P3<D3S 1 *K©»£KTIEtt -F, (- 
% fflffl) lC^b<.&t>±fKte -F 4 (-% ^ffl) £«?b 
<, ft*5*>-3. 25% - 50% E»l<DfiS]©» 3 fcHCD»£ 
JcTIStt F 4 (50 - % i^ffl) t^U<l.^±l8tt F, (5 
0 - % mm) (c€ib<> ^43^0, fg 4 IfcBgc&Jg^lcT 

pgi* -f, (% mm - so) {c«?b<E.t5±ifin-F < (% m 

10 M - 50) lc«?b^, H^J113»CS2^©^ □ y £ IsJSS. 

2&mizB&t<tiz>mm&tiLMv>mm i%mm) <on- 

TMBBCDF.ttlOOX[0.45(% ♦ 0.55(% mm/2 

5)] tC^U<. ^E-uTB -25%-0% J1J$ <Z> P3 (7) S& 1 & RB 
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Tl^> gilEEO^ p ^ ^ ©gS. 
[if 2 2 3 HtJiBOft**"^ h ;u^|^^©:^mlIS 
50 (Dtrayp - rt)\s**k$L^WL*m%L%L%:m'$ Ztztbom 
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-25* - 0% mmoimoim i mK<DtM&izTm\$ -f, (- 

<. tfi&fr'O* 2 5% - 50% J^Of^CDfg 3 ^PgCO^-^ 
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Rgte -F, (% 1383 - 50) JC«Pb<E.t?±Jfitt-F, (X ffl 
m - 50) fC^bt^ if ^JM22{ClEm^^ n y ^EI8S. 

n ± PS t T PI IC ft ~z> T » $ n Z> X > ^ D - -f <D 1*3 21$ 

^MbTmIf2^ : f ; a6l^^^n^±pg^^:tc^U^F J tc{£ 
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<, te&fr-Ds 25% - 50% jmaop^osfi 3 &m(Dm$ 

KTGBte F« (50 - % fflffl) (C^L< J.:?±BBte F, (5 

o - % mm) k^l<, sm susg>«£kt 

PSte -F, (% - 50) £«?L < R*D±fgi\t-?< (% ffl 

J$ - 50) 89*3122JC|S1K©^ □ y 

[15*312 5] iiirE©raiS»«W#8:l2. FiC&oT 
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(omi&mvmsizi&mz -Fs (-% J3#l) IC^L<, 2 
5%-50% /IMOOPbKO^ 3 &m<DEGlZJ&m* F & (50 - 

% mm) izmv<, *4*H©»*fc#«tt -f« <% 

ftfl - 50) Id^L^, »3RJg25tcEtRG>£ a y £ 0*8. 
10 [lt*JI2 6] «*J>Snfcffi«<0«»^#<EHl)X'S 

<t , 

T^£, If *l!26CfS^om j f-x/N*-1' x. 

cw#Ji2 8] mtZ(D^±7.^^7 h;u«ra^a^i>E 
ntzmmcDm^tLT^-r^mm^^^^m^r. we 

-f Xc 

40 nfc±PS^TPS^^oT^^$n^x>^a-7 , <^(^^ 

icj^^ii^^cD^^ (%mm) (D/^- j t> : r- i/(Dm& 

^tt3t$nfc±Ktt**C<?L^F, Ktfc-^T 0-25 % il 
[ft 1 3 ] 

100%[-1^ - ( * ^«V * 4 ( % P H iod ) I .^7}. 

so ig 2 ^Rgtft^^WE©^ J6K*$nfcTifitt. frizm 
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b^F, iCfeoTifiic^n, 
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50% i 25 J ' 

-25* - ox mm<Dr$<D%zi m&<o®&izTm\* -f, (- 

X JilKfi) »C^b< ja^±PMte -Ft (-% JU^O IC^b 

< , fc&^o, 25% - 5ox mm<om<Dm 3 &pgo*§£ 

(CTPBte Ft (50 - % Jf#!) K^b<.i.^±P£te F, (5 

o - % mm) izmi<<* u&fri* w, 4 ^pmco^^ict 

RBte -Fi (X J3#l - 50) \zmL < Rr2±f6i\*-** (% 

»s - so) c«?bv>. m#*%2z\z&ffl.<Dn z FT^'{ 

fc©Jgtt«!S¥»«:«lftbT^T, Jg 2 &PS 

fc*t bTffifBBO^feSS^S nfc±RBtt*tC^ L^F, left 

itl5] 

J % Period} 
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25 
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% Period} , 
^25 J ' 
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20 



-25x - 0% mm<om<Dm 1 *«o»*fcT«tt -f, c- 

X K3*b < E.^±Ktt -F 4 (-* EM) fc^b 

< , fc&fr-o* 25% ~ 50% AMOMOlB 3 *H0)«-S- 
CTIRtt F< (50 - % fflffl) tC^b<E.O±ffi« F, (5 
0 - % fflftl) ic^b<, ft*57&^, ^ 4 &PS<a*§£K:T 
PSte -F, (% i^^ - 50) Ji«¥b< J."P±IStt-F4 (% « 
ftR - 50) lC#b^, If ^^28tE«©« J F : ^A-f X. 

HT, CdTHtTBB(OF»»il00%t0.45(% + 0.55 

(% K«?L<. f:t« -25%~0% mMON 

1 &[fi<0«'SKJ&#tt -F, (-% JU#J) K^b<. 2 
5%~50% ffl«BOW(D® 3 *lfi<0»^^^«tt Fs (50 - 

% mm) tc^b<, ^4 &m<Dm&\zMfti* -f» (% n 

#j - 50) (C#b^, IS^Jl28tCfB^om^-x>'^'1' 

[m&m 33] 1tiB(D? a y ? - rt)l>*£flSL^Wt\ZiZL 
may? • ^-^HtLT^S, fS*JH28lcE«<D« 

ii»*3i3 4] tto>2txitmi&<omm*»{M\)x'* 
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[»#*I3 5] ft**'** MU • 2 a y lht>m^£ 
£ D y ^7 - ;^^Oy'J-XS:4JS^ 

57f-;^M^l^, IS#3l34t;:fBfctf)^&o 

3 6 ] it**'** h )V%:m<n*T v -ftfiir □ 

ttTli*. |f ^JI35tCieic^y7rifeo 

T^S, if^II36tCsSim07j^c 
[»*JS3 8] MM«f*^fy^. ^^^^ 

$ n ± t t Pfi \z o x ^ fijt $ n ^ x > ^ □ - y <D ft 

S<!:lTi8tI^^ : KWA-t>T-y«: : lt*ii 

±mz$:izmvw> izik-ix 0-25 % mm<ow,2^m 

[» 1 7 ] _ 





40 



1loo%[ 
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50 



MS 2 ^Rglcl^^^^^Ift^^nfcTRStt^JC^b^F: ic 
(1181 

50%[ % gfl^g ] 10 . 
1 25 J ' 

-25% ~ 0% ^»B<Dngro^ 1 *K^«^f-TPB« -F, (- 
% J^^) tC^b<E.O±PSH -Fi (-% ic^b 

^43^0, 25% - 50% ffl»l©ra<Z>S§ 3 
tcTPSti F: (50 - % mm) JC^b<E.^±Pfili F, (5 

o - % mm) \zmL<* m 4 &m(om£\zT 

mt -F, (% - 50) tC^b<E.^±f®tt-F, (% H 

KS - 50) K*?b^* If ^^36iCfB^C07j^o 

$nfc±Pfi<!:TPMlc^oT^^^n^x>^a-y^i^ 
&t LTli^^ii^^^OA-t>f-y^Wt^^i 
s^f^^Hii/t^t, ^c-rt^, m2^psc^b 
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100% [%_Pe^! 



25 



[^20] 

ioo%[ %p *f od f; 

-25* - ffl»i<ora<DS* i mmnm&izTmte -f, (- 
% rain) izmis < -f, (-x mm) iz&i, io 

<, 25X - 50* JS8I<0PJI<&5£ 3 #iPgCDi§£ 

CTRtt F 4 (50 - % mm) tC^L<fi^±(Stt F, (5 
0 - X fc^b<. U&fr-O. g§ 4 fcRB T 

pm« -f, ex mm - so) ^«u<ja^±ifitt-F < <x m 

M - 50) K^b^, §&#JS36fcfSJfc<&2F8:. 

HtlfBOFs tt I 00X CO. 45 (X ^$8/25)' + 0.55(X Jf»I/25)] 

K^b<> ^ -25x-ox raaji<z>ra©» i ^pmo 

-F s (-X ftffl) fc«?b<, 25X-50X i^^ 

<Dm<Dm3&m<Dm&\zMVi\z f s (so - x mm \zm 
l<. m 4 \zmvt\* -f s cx rasa - so) k 

* D »*«©«JMS*r A D y £ 

§»*Jg36CffiiK<0^fe. 30 
[ 0 0 0 1 ] 

«Nf tC , M^^n^c^J^pJ^^mSI I f?^(EMI)^ttl$:^ D 

* * [d] s§ -r * . 

[ 0 0 0 2 ] 

&(DIESSftl$Pi» l ]S3:££ fimiZ-fZ. Rm^U^^ ^ uy" 

e>E«*fctti^»isn*tsJbn2>. 40 mhz {cjg-rs 
t§j£bT#® teflon, u&fr-o, mxtm^cDpt® 



2^co^P'>^(4ffi(t^^^D^^^^^^^^^^^ 
<b aFftfc^PSRSJKJSS:* iSt)n^, (Fink 
ftiO«fl>y-7'A>F?!y^ 8-111 H> 198 

[ 0 0 0 3 ] 

(EMI) (C^LT#iI^liT'^§. EMI^ttKDX^^ 

tr-^ss*^ □ -/ ^ isi8&<o»*ffla»oifi5ra* 

H^FilteW LTt^. f :t', 7 * U # coFCCOcfc 5 ft 

-&JHbS»# <®is&s*i^»ftB'j®*£<c. i.s.p.r.)) 
&<Dtt&ttz2>m$L%i : ffii&<Dm£>. mfetsnz e dB # 

Ssfcteit^jA^ 120 KHz T&£>„ 

[0004] £©£5fcEMi«afc»-r*fTa«H©iH 

\*. l>tfbtf, rt**illiiffi**A&#*K:*ffl©*JBig 

[0005] • ^< s/ ^^[Hmfc^mfift tjism 
• x^hDz^- -fe>^--rffii^nfc vpec ^io^ 

^/17- • X V D - ^ X • -t 5 ± — \Z&^T, Lin 

tizwTs-t v ^>#mm&&m\z4&z>mmM\nttm<D 

m>P l 29 — 1 36 IJllS^Ul^J:^:, J -f X«©WI 

[ 0 0 0 6 ] 4^«C, Lin^ifoaWtt, 15 
Hz Kii$R£nT^£ 400 Hz om^/ctlE^^T^i^^ 
^lig^n^) 90 KHz (DX-f 7?>^llit$:i^tT^ 
5. 90 KHz tfttt^SfcHiOefcS^fa^S^lT^fc^, 

am** emi *#^tra«»«!ft^atR$ 
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Sit 6Ctt>SK:Ba*UTt^. 
[ 0 0 0 7 ] X-fyf>yM@BK»t*a»ltt. * 
□ y *l3»£Jlfc*«*a5*fc:H"r*. CIS. P. 

[HigStt 9 KHz G>tt;*fcW8&t> 6 dB »«*SlC*f LTfc 

Jtta«ijtt»»cjg^-r -5fe«>©^i2E©wiRtt. 10* # ^\;u 
& c. i. s.p. K.mm<D\2o khz o^tc, »i;t$n*«r 

[ 0 0 0 8 ] 

5£W<DB&)\$, K $ a^a±y — 3; Jfc ftU 5^ ^ 
[ 0 0 0 9 ] ^^BJOunt&^iOgWt^^tM 

J5X^^<i:, £ D y ^7 • AJl/7^^f^CfeoT4fiJcSn 
[00 1 0 ] ZUyZ • K)),X±&¥9tte* %£ffl£tltii 

i^a^ic. Kite *fj£-r&< >/^wx#tt©EM*'<£ 

^< cOifr/H X, SHI. /t— V^-JU • 3 — * 

<D<fce>K, v-f £ p^Pt y It— S fete ^< £ d zi > h 
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[0011] h ;UJEM^S«* * D v £ • /t 

it*. m\zpi&£ izmmisT ^ z> o z<d£? \zmm&& 

10 \z-D\,*X&\ZlSiW2tlZ. -f&M \Z, ff*ti58««, 
EMI/&#<aX^£ h JU • fcT— $ CD fl£ 

[0012] 2 a y £ ■ /i;^4^^^H> ii^cD^ □ 

&®i£is nrz& ft *m&&m&\z#i,T z> . r 
. m&mzftmmoizm i khz <to^#<^*o 

[0 0 131 ^B^iif^SH M'>$nfc^4i<OEMi 

emit.^^ h fr&tt&m&m&WLomm&izm^TG-r 

%>&*7s^5 Y)\s • * □ y ^7 tB^){f -^^^^"r^x^y 
^&»iKbT^«>. J£^:^^i7 h • $ a y &ftt}mf% 

tC^fiJc^n^ ^n^EMIT,^^ h;U^c^<7)*iipi^ 

^ o /7 a y ^7 • J^)V7, (D-> 'J -X^M^T,^^ h;U^I^ 

40 [0014] 

$n-& <h Jift £ n£^#Tfc^. tTL^>, tbP^. CCD 
[0015] s-TH 1 - 5 ^M^> <h> ^^^^^ h;u • 

50 ouy ^^j^iugs^^iBt-r^m^^/^-f x ch^co®^^ 
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fttfmwiztRWZtixKZ. m 1 cs^ns <t o \z. 
l^ias^tcgi^^nTi^y^-y^-JU- u >t?a. — * ioco 
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